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PROBLEM TO BE SOLVED: To provide a semiconductor device where 
signals can be applied to laminated semiconductor chips separately, even 
though these semiconductor chips have the same electrode structure. 
SOLUTION: In the first semiconductor chip 10, salient electrodes 15a, 15b, 
15c formed on a rear face 13 and salient electrodes 14b, 14c, 14d formed on 
a front face 12 are connected by oblique through electrodes 17A, 17B, 17C 
which obliquely cross both the rear and front faces of the chip. On the first 
semiconductor chip 10, a second and a third semiconductor chip 20, 30, 
each having the same electrode structure as the first one, are laminated. 
The first to third semiconductor chips 10, 20, 30 are connected to each 
other by the oblique through electrodes 17A, 1 7B, 17C, and so on and 
vertical through electrodes 18, 28, 38, and so on. The salient electrode 15a 
applies a signal to only the third semiconductor chip; the salient electrode 
15b applies a signal to only the second semiconductor chip; and the salient 
electrode 15c applies a signal to only the first semiconductor chip. 
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* NOTICES * •• ' , ' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] , . 

[Claim 1] It is the semiconductor device characterized by being the slanting penetration electrode with 
which at least one above-mentioned penetration electrode crosses aslant to the above-mentioned table 
rear face in the semiconductor device which has the penetration electrode penetrated at the front rear 
face. 

[Claim 2] The semiconductor device characterized by having the perpendicular penetration electrode 
which intersects perpendicularly to the above-mentioned table rear face in a semiconductor device 
according to claim 1. 

[Claim 3] The three-dimension laminating semiconductor device which carries out the two or more piece 
laminating of the semiconductor device according to claim 1 or 2, and is characterized by connecting the 
above-mentioned semiconductor device of each other electrically with the above-mentioned slanting 
penetration electrode at least. 

[Claim 4] The three-dimension laminating semiconductor device which carries out the two or more piece 
laminating of the semiconductor device according to claim 2, and is characterized by connecting the 
above-mentioned semiconductor device of each other electrically with the above-mentioned slanting 
penetration electrode and a perpendicular penetration electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the three-dimension laminating semiconductor device 
which has the electrode penetrated at the front rear face and which comes to carry out the laminating 
of the LSI (large-scale integrated circuit), for example in the thickness direction. 
[0002] 

[Description of the Prior Art] Conventionally, as a three-dimension laminating semiconductor device, 
there is a thing as shown in drawing 3 . This three-dimension laminating semiconductor device carries 
out the laminating of the penetration electrodes 51 A and 51 B penetrated at the front rear face, the 1st 
which have ... 51 C, or the 3rd semiconductor chip 51, 52, and 53 in the thickness direction, and it is 
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formed in it. the above-mentioned penetration electrodes 51 A and 51 B — in drawing 3 , it is mutually 
formed in the same longitudinal direction location about the above-mentioned semiconductor, chips 51, 
52, and 53 so that ... may intersect perpendicularly to the front rear face, of semiconductor chips 51, 52, 
and 53 51 C. And penetration electrode [ in the 1st thru/or the same longitudinal direction location of 
the 3rd semiconductor chip. 51, 52, and-53 ]A [ 51 ] and 52A, 53A;51B, 52B, and 53B;51 C, and 52C and 
53C were connected, and the 1st thru/or the 3rd semiconductor chip 51, 52 ( and 53 of each other are 
connected electrically. 

[0003] : . • . 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional three- 
dimension laminating semiconductor device the above-mentioned penetration electrodes 51A and 51B ... 
51 C Since it is mutually formed in the same longitudinal direction location in semiconductor chips 51, 
52, and 53 so that it may intersect perpendicularly to the front rear face of semiconductor chips 51, 52, 
and 53 and Since any penetration electrode of the penetration electrodes 51 A, 51B, and 51C was 
connected to the 3rd semiconductor chip 53, there was a problem that the direct impression of the 
control signal etc. could not be carried out only at one semiconductor chips 51, ,52, and 53, for example. 
[0004] Then, in order to impress a signal only to one semiconductor chip in the semiconductor chip by 
which the laminating was carried out, the three-dimension laminating semiconductor device as shown in 
drawing 4 is proposed. This three-dimension laminating semiconductor device formed three penetration 
electrodes 55A, 55B, and 55C in the 1st semiconductor chip 55, formed two penetration electrodes 56A 
and 56B in the 2nd semiconductor chip 56, and has prepared one penetration electrode 57A in the 3rd 
semiconductor chip 57. And a signal is impressed to the 1st semiconductor chip 55 through penetration 
electrode 55C, and he impresses a signal to the 2nd semiconductor chip 56 through penetration 
electrode 55B and penetration electrode 56B, and is trying to impress a signal to the 3rd semiconductor 
chip 57 through penetration electrode 55A, penetration electrode 56A, and penetration electrode 57A. 
F0005] However, since the above-mentioned ihree-dimension laminating semiconductor device needs to 
make the semiconductor chips 55, 56, and 57 with which it has a mutually different number of 
penetration electrodes, and penetration electrode structures differ, respectively, it has the problem that 
a production cost goes up sharply. 

[0006] Then, as shown in drawing 5 , there is a three-dimension laminating semiconductor device it was 
made to impress a signal only to the 1st by which the laminating was carried out thru/or one 
semiconductor chip 61, 62, and 63 in the 3rd semiconductor chip 61, 62, and 63 using the semiconductor 
chips 61, 62, and 63 which have the same penetration electrode structure, mutually. This three-, 
dimension laminating semiconductor device prepares wiring 61e in the 1st semiconductor chip 61, 
prepares wiring 62e in the 2nd semiconductor chip 62, prepares wiring 63e in the 3rd semiconductor chip 
63, and he is trying to impress a signal only to each semiconductor chip with the above-mentioned 
wiring 61 e, 62e, and 63e. 

[0007] However, the above-mentioned three-dimension laminating semiconductor device has the 
problem that the production yield falls and a production cost goes up, while the process for 
manufacturing the 1st thru/or the 3rd semiconductor chip 61, 62, and 63 becomes complicated, since a 
mutually different patterning process is needed for the 1st thru/or the 3rd semiconductor chip 61, 62, 
and 63 in order to give mutually different wiring 61 e, 62e, and 63e. 

[0008] Then, although the purpose of this invention has the penetration electrode of each other in the 
same location and has the same electrode structure, when the laminating of it is carried out and a 
three-dimension laminating semiconductor device is formed, it can impress a signal for every 
semiconductor device, and, moreover, structure is to offer an easy and cheap semiconductor device and 
the three-dimension laminating semiconductor device using it. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the semiconductor 
device which has the penetration electrode which penetrates the semiconductor device of this invention 
at the front rear face, at least one above-mentioned penetration electrode is characterized by being the 
slanting penetration electrode which crosses aslant to the above-mentioned table rear face. 
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[0010] Since the above-mentioned slanting penetration electrode crosses aslant to the front rear face 
of a semiconductor device according to the semiconductor device of this invention, this, slanting 
penetration electrode connects the terminal of the location in which a front face differs from a rear face 
etc. Therefore, the terminal of the location in which the front face of a semiconductor device differs 
from a rear face etc. is connected, without taking about this semiconductor device separately like 
before, and preparing wiring of business. 

[0&11] The semiconductor device of 1 operation gestalt is characterized by having the perpendicular 
penetration electrode which intersects perpendicularly to the above-mentioned table rear face. 
[0012] Since it also has the perpendicular penetration electrode which intersects perpendicularly to the 
front rear face of a semiconductor device while having the slanting penetration electrode which crosses 
aslant to the front rear face of a semiconductor device according to the semiconductor device of 1 
operation gestalt, the above-mentioned slanting penetration electrode and a perpendicular penetration 
electrode connect the terminal of the same location and a different location etc. in the front face and 
rear face of the above-mentioned semiconductor device. Therefore, when this semiconductor device 
changes the arrangement location and the arrangement number of the above-mentioned slanting 
penetration electrode and a perpendicular penetration electrode, a connection pattern predetermined 
between the front face of a semiconductor device and rear faces is obtained. 

[0013] The three-dimension laminating semiconductor device of this invention carries out the two or 
more piece laminating of the above-mentioned semiconductor device, and is characterized by 
connecting the above-mentioned semiconductor device of each other electrically with the above- 
mentioned slanting penetration electrode at least. 

[0014] According to the three-dimension laminating semiconductor device of this invention, the above- 
mentioned slanting penetration electrode connects the location where the semiconductor devices by 
which the two or more piece laminating was carried out [ above-mentioned ] differ. Therefoie, even if it 
carries out the two or more piece laminating of the semiconductor device which has a slanting 
penetration electrode or a perpendicular penetration electrode in the same location, and has the same 
electrode structure, the above-mentioned slanting penetration electrode connects only the 
predetermined semiconductor device of the two or more semiconductor devices by which the laminating 
was carried out without connecting all the two or more semiconductor devices by which the laminating 
was carried out. Consequently, the three-dimension laminating semiconductor device which can impress 
a signal only to a predetermined semiconductor device is obtained, without using the semiconductor 
device of different electrode structure, or wiring a semiconductor device further. 

[0015] The three-dimension laminating semiconductor device of this invention carries out the two or 
more piece laminating of the above-mentioned semiconductor device, and is characterized by 
connecting the above-mentioned semiconductor device of each other electrically with the above- 
mentioned slanting penetration electrode and a perpendicular penetration electrode. 

[0016] According to the three-dimension laminating semiconductor device of this invention, between the 
semiconductor devices which have a slanting penetration electrode and a perpendicular penetration 
electrode and by which the two or more piece laminating was carried out is connected with the above- 
mentioned slanting penetration electrode and a perpendicular penetration electrode. Therefore, while a 
perpendicular penetration electrode connects all the semiconductor devices by which the two or more 
piece laminating was carried out [ above-mentioned ], a slanting penetration electrode connects only 
either of the semiconductor devices by which the two or more piece laminating was carried out [ above- 
mentioned ]. Consequently, in spite of carrying out the laminating of the semiconductor device which 
has the same electrode structure, while impressing a signal to all semiconductor devices, the three- 
dimension laminating semiconductor device which can impress a signal only to a predetermined 
semiconductor device is obtained. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this 
invention to a detail. 

[0018] Drawing 1 is the sectional view showing the semiconductor chip as a semiconductor device 
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concerning 1 operation gestalt of this invention, the projection electrodes 4a, 4b, 4c, 4d, and 4e with 
whichthis semiconductor chip, 1 becomes a front face 2 from Au(gold) — the projection electrodes 5a, 
5b, 5c, 5d, and 5e which are.equipped with ... and become a rear face 3 from- Au — it has ... v 
[0019] The projection electrodes 4b, 4c, and 4d of the above-mentioned front face 2 and the projection 
electrodes 5a, 5b, and 5c of a rear face 3 are electrically, connected by the slanting penetration 
electrodes 7A, 7B, and 7C which consist of Cu (copper) which crosses aslant to the above-mentioned 
front face 2 and a rear face 3. More in detail, projection electrode 4c of a front face 2 and projection 
electrode 5b of a rear face 3 are connected by slanting penetration electrode 7B, and 4d of projection 
electrodes of a front face 2 and projection electrode 5c of a rear face 3 are connected for projection 
electrode 4b of a front face 2, and projection electrode 5a of a rear face 3 by slanting penetration 
electrode 7A by slanting penetration electrode 7C. That is, in the front rear faces 2 and 3 of a , 
semiconductor chip 1, only one pitch shifted the electrode and the above-mentioned I slanting 
penetration electrodes 7A, 7B, and 7C have connected. 

[0020] On the other hand, projection electrode 4e of the front face 2 of a semiconductor chip:1 and t 
projection electrode 5e of a rear face 3 are electrically connected by the perpendicular penetration 
electrode 8 which intersects perpendicularly to the front rear faces-2 and 3 of a semiconductor chip 1. 
As for the above-mentioned slanting penetration electrodes 7 A,, 7B, and 7C and the perpendicular 
penetration electrode 8, the peripheral surface is covered with. the insulating semi-conductor oxide film. 
[0021] The above-mentioned semiconductor chip 1 is the following, and is made and manufactured. 
[0022] First, from the front-face 2 side of semi-conductor section 1a which has the thickness of 50 
micrometers, the include angle of 21.8 degrees is made to the normal of this front face 2, and the laser 
beam of a minor diameter spot is irradiated by carbon dioxide laser or the YAG laser. Then, a through 
hole with a diameter of 10 micrometers which crosses aslant to the front rear faces 2 and 3 of semi- 
conductor section 1a is formed. A longitudinal direction is made to produce a 20-micrometer gap in 
drawing 1 with the inclination of the 21.8 above-mentioned degrees between surface 2 side edge of the 
above-mentioned through hole, and rear-face 3 side edge. Then, the thermal oxidation film is formed in 
the inside of the above-mentioned through hole, Cu plating is performed to the inside and the slanting 
penetration electrodes 7A, 7B, and 7C are formed. And with Au plating, the projection electrodes 4a, 4b, 
4c, and 4d are set on the front face 2 of the above-mentioned semi-conductor section 1a, and spacing 
of 20 micrometers is formed in it. Moreover, the projection electrodes 5a, 5b : 5c, and 5d are formed in 
the rear face 3 of the above-mentioned semi-conductor section 1a projection electrodes [ of the 
above-mentioned front face 2 / 4a 4b, 4c, and 4d ] directly under. In here, the projection electrodes 4b, 
4c, and 4d of the above-mentioned front face 2 and the projection electrodes 5a, 5b, and 5c. of a rear 
face 3 are respectively connected by the above-mentioned slanting penetration electrodes 7A, 7B, and 
7C. 

[0023] Furthermore, from the front-face 2 side of the above-mentioned semi-conductor partial 1a, a 
right angle is made to the above-mentioned front face 2, the laser beam of a minor diameter spot is 
irradiated, and a through hole with a diameter of 10 micrometers which intersects perpendicularly to the 
front rear faces 2 and 3 of semi-conductor partial 1a is formed. The thermal oxidation film is formed in 
the inside of this through hole, Cu plating is performed to that inside and the perpendicular penetration 
electrode 8 is formed. The projection electrodes 4e and 5e are formed in the both ends of the above- 
mentioned perpendicular penetration electrode 8 of the front face 2 of the above-mentioned semi- 
conductor partial 1a, and a rear face 3 with Au plating, respectively. 

[0024] Drawing 2 is the sectional view showing the three-dimension laminating semiconductor device in 
the operation gestalt of this invention, carries out the laminating of the semicon ductor chips 10, 20, and 
30 which have the same structure as the above-mentioned semiconductor chip 1 in the thickness 
direction, and is formed. 

[0025] This three-dimension laminating semiconductor device has joined resp ectively the projection 
electrodes 14a. 14b, 14c, and 14d formed on the front face 12 of the 1st semiconducto r chip 10 
between the 1st semiconductor chip 10 and the 2nd semiconductor chip 20. and the projection 
electrodes 25a. 25b, 25c. and 25d formed in the front face 23 of the 2nd semiconductor chip 20 by the 
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solid phase diffusion welding of Au-Au. Moreover, the projection electrodes 24a, 24b, 24c, and 24d 
formed in the front face 22 of the 2nd semiconductor chip 20 and the projection electrodes 35a, 35b, 
35c, and 35d formed in the rear face 33 of the 3rd semiconductor chip 30 are respectively joined by the 
solid phase diffusion welding of Au-Au. moreover the projection electrodes 14e and 14e of the front 
face 12 of the 1st semiconductor chip 10 — the projection electrodes 25e and 25e of the rear face 23 
of... and the 2nd semiconductor chip 20 ... and the projection electrodes 24e and 14e of the front face 
22 of the 2nd semiconductor chip 20 — the projection electrodes 35e and 53e of the rear face 33 of ... 
and the 3rd semiconductor chip 30 ... is respectively joined by the solid phase diffusion welding of Au-Au. 
In-here, you may join using the approach of stiffening adhesives besides the solid phase diffusion welding 
of Au-Au where a pressure welding is only carried out, and obtaining a flow, and anisotropy electric 
conduction adhesives, and ordinary temperature junction may be used. 

r0026l The projection electrodes 15a, 15b, and 15c of the rear face 13 of the 1st semiconductor chip 10 
have connected this three-dimension laminating semiconductor device to the slanting penetration 
electrodes 17A and 17B and mutually different semiconductor chips 10, 20, and 30 through ... t 
respectively 1 7 C. That is, the above-mentioned projection electrode 15c has connected with 14d of 
projection electrodes of the front face 12 of the 1st semiconductor chip 10 through slanting penetration 
electrode 17C. the above-mentioned projection electrode 35b — slanting penetration electrode 17B and 

slanting penetration electrode 27C — minding — half it has connected with 24d of projection 

electrodes of the front face 22 of a chip 20 the 2nd conductor. Furthermore, the above-mentioned 
projection electrode 15a has connected with 34d of projection electrodes of the front face 32 of the 3rd 
semiconductor chip 30 through slanting penetration electrode 1 7A, slanting penetration electrode 27B, 
and slanting penetration electrode 37C. 

[0027] The selection signal line of the 2nd semiconductor chip 20 is connected with 24d of projection 

electrodes of the 2nd semiconductor chip 20, and the selection signal line of the 3rd semiconductor chip 
30 is connected with 34d of projection electrodes of the 3rd semiconductor chip 30 for the selection 
signal line of the 1st semiconductor chip 10 at 14d of projection electrodes of the 1z i semiconductor 
chip 10 of the above. 

[0028] In the three-dimension laminating semiconductor device of the above-mentioned configuration, 
the logic signal of (1, 0, 0) is impressed to the projection terminals 15a, 15b, and 15c of the rear face 13 
o f the 1st semiconductor chip 10 of the above. If it does so, a signal will be impressed only to the 3rd 
semiconductor chip 30 connected to the above-mentioned projection terminal 15a, and the circuit 
formed in the 3rd semiconductor chip 30 will be in an active state, moreover ; — and (0, 1, 0) to each 
logic signal of (0, 0, 1), the circuit formed in each of the 2nd siemiconductor chip 20 and the 1st 
semiconductor chip 10, respectively will be in an active state exclusively, respectively. 
[0029] on the other hand — the projection terminals 15e and 15e of the front face 13 of the 1st 
semiconductor chip 10 — if a signal is impressed to a signal will be impressed to the 1st thru/or all 
the 3rd semiconductor chip 10, 20, and 30. 

[0030] Thus, since the above-mentioned three-dimension laminating semiconductor device carries out 
the laminating of the semiconductor chips 10, 20, and 30 which have the same penetration electrode 
structure and can impress a signal to these semiconductor chips 10, 20, and 30 according to an 
individual, without carrying out the laminating of the semiconductor chips 55, 56, and 57 which have 
mutually different penetration electrode structure [ as / in the conventional three-dimension laminating 
semiconductor device shown in drawing 4 ], it can reduce sharply the production cost of a three- 
dimension laminating semiconductor device. 

[0031] Moreover, since it is not necessary to form the wiring 61 e, 62e, and 63e for leading about of a 
pattern [ as / in the conventional three-dimension laminating semiconductor device shown in drawing 
5 ] which is mutually different in semiconductor chips 61, 62, and 63, a process can be simplified 
conventionally, while being able to improve the production yield, productive efficiency can be improved, 
consequently the production cost of a three-dimension laminating semiconductor device can be reduced. 
[0032] Although it prepared three ... at a time in right-hand side in drawing 2 17 C, the three-dimension 
laminating semiconductor device of the above-mentioned operation gestalt of the slanting penetration 
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electrodes 17A and 17B and the location which arranges a slanting penetration electrode is good . 
anywhere, and may arrange a slanting penetration electrode and a, perpendicular penetration, electrode 
by turns. Moreover, how many pieces are sufficient as the, number of a slanting penetration electrode : . 
and a perpendicular penetration electrode, and all may be slanting penetration. ejectrodes. Although all 
the penetration electrodes carried out the laminating of the semiconductor device which has the same, 
electrode structure in the case of the slanting penetration electrode, the three-dimension laminating 
semiconductor device which can impress a signal to the semiconductor device by which the laminating 
was carried out according to an individual is obtained. 

[0033] Although the three-dimension laminating semiconductor device of the above-mentioned ; , 
operation gestalt carried out the three-piece laminating of the semiconductor chips 10, 20, and 30, two 
or more pieces [ how many ] are sufficient as the semiconductor device chip which carries out a , 
laminating. 

[0034] . V, 

[Effect of the Invention] As mentioned above, according to the semiconductor device of this invention, 
at least one penetration electrode can connect the terminal of the location in which the front face. of a 
semiconductor device differs from a rear face etc. with the above-mentioned slanting penetration 
electrode, without preparing wiring [ as / in the former ] for leading about, since.it is the slanting . 
penetration electrode which crosses aslant to the front rear face of a semiconductor device so that 
clearly. 

[0035] Since it has the perpendicular penetration electrode which intersects perpendicularly to the 
above-mentioned table rear face according to the semiconductor device of 1 operation gestalt and the 
above-mentioned slanting penetration electrode and a perpendicular penetration electrode connect the 
location where the front face and the rear face of the above-mentioned semiconductor device are the 
same, and a different location, a connection pattern predetermined between the front face of a 
semiconductor device and rear face? can obtain by changing the arrangement location and the 
arrangement number of the above-mentioned slanting penetration electrode and a perpendicular 
penetration electrode. 

[0036] Since the three-dimension laminating semiconductor device of this invention carried out the two 
or more piece laminating of the above-mentioned semiconductor device and connecte d the above- 
mentioned semiconductor device of each other electrically with the above-mentioned slanting 
penetration electrode at least Since the above-mentioned slanting penetration electrode connects the 
predetermined semiconductor device of the two or more semiconductor devices even if it carries out 
the two or more piece laminating of the semiconductor device which has the. same electrode structure 
The three-dimension laminating semiconductor device which can impress a signal only to the 
predetermined semiconductor device of the two or more semiconductor devices by which the laminating 
was carried out can be obtained without using the semiconductor device of different electrode structure, 
or wiring a semiconductor device further. 

[0037] Since the three-dimension laminating semiconductor device of this invention carried out the two 
or more piece laminating of the above-mentioned semiconductor device and connected the above- 
mentioned semiconductor device of each other electrically with the above-mentioned slanting 
penetration electrode and the perpendicular penetration electrode, in spite of carrying out the laminating 
of the semiconductor device which has the same electrode structure, while impressing a signal to all 
semiconductor devices, the three-dimension laminating semiconductor device which can impress a 
signal only to a predetermined semiconductor device can be obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the sectional view showing the semiconductor device of the operation gestalt of this 
invention. 

[Drawing 2] It is the sectional view showing the three-dimension laminating semiconductor device which 
carried out the three-piece laminating of the semiconductor device shown in drawing 1 ,and formed it. 
fDrawing 3] It is the sectional view showing the three-dimension laminating semiconductor device which 
carried out the laminating of the semiconductor device which has the same conventional electrode 
structure, and formed it. 

[Drawing 4] It is the sectional view showing the three-dimension laminating semiconductor device which 
carried out the laminating of the semiconductor device which has the conventional mutually different 
electrode structure, and formed it. 

[Drawing 5] While carrying out the laminating of the semiconductor device which has the same 
conventional electrode structure, it is the sectional view showing the three-dimension laminating 
semiconductor device which gave mutually different wiring. 

[Description of Notalions] 
10 1si Semiconductor Chip 

12 Front Face of 1st Semiconductor Chip 

13 Rear Face of 1st Semiconductor Chip 

14a, 14b, 14c, 14d, 14e Projection electrode of the front face of the 1st semiconductor chip 
15a, 15b, 15c, 15d, 15e Projection electrode of the rear face of the 1st semiconductor chip 
17A, 17B, 17C Slanting penetration electrode of the 1st semiconductor chip 
18 Perpendicular Penetration Electrode of 1st Semiconductor Chip 
20 2nd Semiconductor Chip 

24a, 24b, 24c, 24d, 24e Projection electrode of the front face of the 2nd semiconductor chip 
25a, 25b, 25c, 25d, 25e Projection electrode of the rear face of the 2nd semiconductor chip 
27A, 27B, 27C Slanting penetration electrode of the 2nd semiconductor chip 
28 Perpendicular Penetration Electrode of 2nd Semiconductor Chip 
30 3rd Semiconductor Chip 

34a, 34b, 34c, 34d, 34e Projection electrode of the front face of the 3rd semiconductor chip 
35a, 35b, 35c, 35d, 35e Projection electrode of the rear face of the 3rd semiconductor chip 
37A, 37B, 37C Slanting penetration electrode of the 3rd semiconductor chip 
38 Perpendicular Penetration Electrode of 3rd Semiconductor Chip 



[Translation done.] 
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-75 1, 5 2, 5 3 <D^MM\CM VXl£?>£l~Z> £o\Z* so 
*»o±1E4Mlfl:^- 1 . 5 2, 5 3 KM Lt, 111 3 

"C» JSlTSsjra 6 1, 5 2, 5 3©|K)D 

M^ffrfifcefcfcSgaSEiS 1 A, 5 2 A, 5 3 A ; 5 
IB, 5 2B, 5 3B; 5 1C, 5 2C, 5 3 C Sr^^c 

ut, mmmm 3 75 1, 52. 53^2 
[000 3] 

[38E#fl?a:LJ:5i:1-38SJB] ua»Lfcasfc» ±SE«§ 

#©3*5^Ji^f«*itf±» -tiajtamss 1 a, 5 *> 

IB, SIC - • -14, ¥m&^>y75 1 , 5 2, 5 3 
0*»ffi(c»LTE3?1-3 J: 5fc, *>o^«£^s'7 p 5 

1. 5 2, 5 3JC*JV^SI/>»r|HC«t^|Sl.'tetH-^$ 
tlTV^©^, IMffi5 1A, 5 IB, 5 1C©V^f 
hOUlStf 3*^7^5 3fc«8l*LT^*J&» 

5 1, 5 2. 5 3 <D7Az.ffl£8ti$\X*% fc^ i: 5 NSd* 

[0004] zzx. mm&frtz.*mw?-y7<n 1 i*>v> 
lo©^^ S '7'<D^^fa#SrTOPl-3fc«)^, 04 so 



2 

1^1- J: 5fc3&5EfcS¥«#gSa s Slfc£;ft<T^3. 

K3<B<DSaSSi5 5A, 55B, 5 5 C SrtSltt, 2 
¥#«£fy^5 6^2fiWg:iim®5 6 A, 5 6 B 
ft, IB3iN*#^3':/5 7fcifi©jra«K5 7A«rK 
J*T^3. -t LT» IIli5 5C^ttf lfi* 

fyzfs 5\cm%r*Wtohx, iatS5-5Bj: > ma 
lt, iMissAt, iiig5 6Ai> mam 

115 7Ai^ltl3¥i*f77 , 5 7 fcfM-SrBHiq 

1"5J; 5t£U"0"»5<, 
[0 00 5] Ud»U43iS&» JtfE 3 #t£«JB 

I^5^f'^5 5, 5 6, 5 7***^5i«# 
5. 

[0 0 0 6] ^t^X\ El5iC7K-9-J: SWclUDm 
amffi*3t^W1-5¥^5 L 5'7 0 6 1, 6 2, 6 3££§ 
i^T, SW^^fcSHTSSJBa^Wfr^jx^e 1, 6 

2, 6 3©5*iOlO©fifrf 5-^6 1, 6 2, 6 3 
®^Kfi-)§-£3tflBl-5 «fc 5 Lfc 3 &?BiWf 

«sfc5. :©3 j?C7c«e^fl£^{afi, US 1 *m#f- v 

76 1£E*6 1 e SMRtfs ^2*f»fy7-6 2 ICE 
i&6 2 eSrlStt, ^3f^f 31CGI&6 3 e£ 

fSlj"C, -kfEI2$|6 1 e, 6 2 e, 6 3 efdioT, 

[0 0 0 7] b*>bft3JSfe».±ia3»5BBM|4MW*iS11 
t±, *17SI»3¥f^f 6 2, 6 3(^51 

W£^£.3I2i&6 1 e , 6 2 e , 6 3 e &M1rtctb\Z^ 
K.mt£S'<f— ->?TM&-&mz.tl:Z>V>X, ft 1 
73,^3^^5/7-6 1, 6 2, 6 3^®5g1-5fc«) 

[0 0 0 8] #389§©ll$M\ Swell 

fcsasnsr^r L-cra-©ws*it«r*r-*-* ic t>»t> e> 

1\ «WSftT3R^»¥*{WS«fc?fcJfcLfc»&fc 
^tt*«ttfc«*&S«ilJ-<»S, U*»t>#5t!iS1BJ(tT* 
^H£ffl^fc3&^»Jl¥2*#ge 
*ti«1-3^i:lcfc5 0 
[0 0 0 9] 

*isK©^«£S«tt, *^ffitcjrai-5»a®ei 
am^tt. ±.ft$tmm\z.tt\^xm)t>\z&m-rz>&iibwm 

[0010] 3W8W©^*flE»«t ±fB^*K 
am^^^gcD^sirMUT^fe^^UT^ 
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5rt^c<« mil ©Sffi t IB i x*I4 5ttt 

[ooii] i nis^flgro^flsisefi, ±fssaaK 
Mu-cE^-rssKKamasr^-rsr tzmmt vx 

[0012] l !S&f$tfi<z>¥*tt§$11K: **fls 

Kama**-*-*© - ?* ±i2£4«>itas*i£SEKa« 

±IB¥WflE*«©*ffit*ffiiK:*sv^-C, IDC 
ot, rcD^^SSfi, -kl2#4©Jtait©<!:SEjra 

•&©£«£>& j; mmm& z. a - 1 £ o t , 

[0 0 13] #3S9i©3&5y»S#3S#&e«:, -h!3¥- 
WElc «fc o -C±IBiNM*E*fll*S'' % fc**WKS8R bfc 
[0 0 14] *38W©3^5c««¥-#^S^«t^fi, 

±iE»«>jra*ttas±iE 2 mu±Mm &foiz*m&&m. 

fcV^-C, M3ftfc2ffl«±©^*S«©3t>©0fJ£ 

[0 0 15] #«0§©3&5c«S¥^#Sief*, ±12* 
*flcMt*2flBEU:sWlU<\ ±l&&»JCa«»J8.fctf 

[0016] #3gej© 3 fc7cmm*m>&%imz xtui. 

±ffi#Hbjra«*H3J:U t SEKa«a«::J:o-C» »»Jt 
[0 0 17] 

.[0018] El 1 fi, *38W©-H«g^fl|^5#^#::' 
=geSi LT©¥*#^y^fc*iTlffSBI"<?8* : . -©* 



4 

Wf-yfltt* S?ffi2KAu (£) *»fe45^je«« 
4a, 4b, 4c, 4d, 4 e • • • Srffl^:, MM 3 Id 
AuA^45^filS5a, 5 b, 5 c, 5d, 5e- 

[0 0 1 9] ±|SSffi2©5l$2m®4 b, 4 c, 4 d 

t > mm 3 ©3§jgtt® 5a, 5b. 5 c ±i2*ffi 2 

&J;tfgffi3(c*tUTM«>(d£m-3Cu (ffl) 
5ftfeIISi7A, 7B, 7CCiot^tSt 
£;h/C^S. J:0#U<f±, *B2©&iB*«4bi* 
10 ffi.3©3SjgS&5 a £#g[«>©am@7 AKiot, * 

E 2 ©£jg«ff 4ctH3 ©2?iEm@ 5bt t>m&n 

am@7B[dJ;o-C, «S2(0$j£ii4d2:Xi3 0 
3?®m@5 c &jftftttjta«ff7 CfciotSSR^ixr 

1-4*?%. ±IE^*»a«^7A, 7B, 7C 
fi, ^^•y^'lcD*«ffi2, 3^*5^T, 1 

[0 0 2 0] ^fr^ V 7\<T>mM2<D9mW 
4et, mm3<0&f&W.M5 ef±, ^^s/7°l©« 

SB2,> 3te»L-ciEiiEi-*fiEjramtt8n:j:o-c« 
[0 0 2 1] ±B*j»#*y:/lli. J£AT©«fc 5 tc lt 

[0 0 2 2] *i\ 5 0 nm<Dm^^ir^MWni 
'a©*ffi2«*»fe, ^©«ffi2©fei^lC>EtUX2 1. 8 ' 
«©A*SrfcL-C, M^l'-f-tL<llYAGU 
— ?-K&oX*%xrty h©i — ■ »F3te§rfiBSti-3o * 
. 5 L.T, ^MWB.l:.a.©3ft*ffi2.,.-3te»L-C»«>k:3!E 
30 ^-TSKSl 0 jum©Wa^Sr^1-S. .±IE2 1. 8 

sroitiaot, ±ts*a:ft©3cffi2ffi!i*8£Kfl53{M 

DS-^rSo ^©^, ±IEJia^©rtffifcJft»<k;*Sr»fifc 
^©ftW-Cu#o#£i£LT£4«>Ram@7A, 

7B, 7CSr^i-S e -t L-T» ±6^*88 1 a ©* 
B2(C N Auftotl:J:oT35ieSi4 a, 4b, 4 
c, 4 d&2 0 |xm©raPiSr*5V^TJi?^;i-5. *fc, ± 
|B¥*«£|f|51 aOSi3l:> ±fS«ffi2©^®m®4 

a, 4 b, 4 c, 4 dWiST^, ^jeH@5 a , 5 b, 
40 5c, 5dSr^^;i-5o mcfcVT, ±IE*S2<D^? 

ili4 b, 4 c, 4di, iI3©S?ill5a, 5 

b, 5 c ±!E**£>Ha^;®7A, 7B. 7CtcJ; 

[0 0 2 3]- $fe>»w, ±IEiMW*»»ta.©*BH2«A» 
fe, ±|B*ffi2KSt-UTKASr*UT/htE-^3iKy h©u 
— !?**rJ!MtU-C, **fl£8MJ--l a©-**BB2;, 3JC»' 

• a-5t©rtE(C^^^^ ; L. ^©rtftiJKC u©c#-- 
^JSLT, fiEHa««8.Sr»j*i-a. ±IE^*{«B5N 
so . l a ©*ffi 2;*J J: tfSffi.3 ©±l5SEKam«l 8 ©iS5*'4 
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Au«>o#fc:J:o-C3c*g§je«ffi4 e. 5e&]& 
[0 0 2 4] 0 2ti\ **^©|H(S»j!RK:*J»t53*5c 
1 i:IRI-o«l**i-a*H|{*^-y^l 0, 2 0, 3 0 

[0 0 2 5] ^<D3^5cSJi^^{S»i, ftl¥*# 

1 ^jgtfl^ ^ 1 0 cD^ffi 1 2 $ ftfcgfciBttffi 1 
4a, 14b, 14c, 14dt, »2Jfiftf^2 
0©^ffi2 3^^$^fc^©m^2 5 a, 2 5 b, 2 
5c, 2 5dtlr, Au-Au(D@W»g^iaoT 
#**S*L-C^3. i2^|«tf^2 0©il. 

2 2^J5fe$tV^jgmS2 4 a, 2 4 b, 2 4 c, 2 
4dc, JH 3 7 3 0©gffi3 3JC^$tbfc 
3§&®®3 5a, 35b, 35c, 35dcSr, Au- 
AuOiffittfg-&tJ;ot#At-&Ltv^. Hit. 
llflftfyT'lOOtl^C^gffiHe, 1 

4 e • • • ift2^^s/7°2 0C0*ffi2 3CD^®m 
S25e, 2 5 e • • • t, g 2 ^ 2 
0©SI2 2©5?iEfl;i|12 4 e, 1 4 e • • • i:ft3^ 

j'T'S 0©1I3 3©3l?jBl®3 5 e, 5 3 e • 
• • Au-AuCD@ffiJfti6:»-e-t'J:oT#-*^ 
Ltv^„ r.rKfcvx, Au-AucositgitifcS'g-tf) 

[0 0 2 6] r © 3 *7clM¥*&3&Kfl. ft l 

f-y-?\ 0 1 -3 (D^mmM 1. 5 a , . 1 5_b, 1 5 

ctfS, £4tf>Hii1Hll 7 A, 17B, 17C - • ■ Srtf- 
LT, SWtg&S^ffc^S'^l 0, 2 0, 3 0t^ 
*SiLt^5. i-*t>*>, _k!B^igS@l 5 ctfS, £f 
*Kiim@l 7C*^LT, ftl^^yT'l 0OS 
ffil 2tf>^ig!^l 4 dfcSBRUTV^. ifESSiSmH 

3 5bit m^nmmmi 7 b tm&nmmm2 7ct 

^LT, ^ft2^^s/7 , '2 0^*352 2 
2 4 d^g^LT^,, ^feKil^:® 1 7 At 

$*JliI®S2 7 B i^f*l;ii«^3 7 Ct^VX, 
-hlB£j£«tii 15a^ ft 3 ^3 0 3 

2C??SSS3 4 dKg$eL-Cl>5. 
[0 0 2 7] ±|5ft 1 nmfc^-yfl 0 1 4 

dtttsn^fyyi ow-in-^ bm^-mzs ft2 

5,^2 0 W^jgmffi 2 4 d fift 2 y 

®l|^3 4 dtC|ift3^*^s/7°3 OCOirl^ 

[0 0 2 8] ±|E«^W 3 *5c«»¥*flES«K:*JV* 
T, ±IEft 1 iN»fl£^- y^l 0 coSffi 1 3 O^jgffiT- 1 

5 a, 15 b, 15 etc, (1, 0, 0) (DSfeSff-g-S: 



5 

fcft3¥«# ! 5 L s/:/3 0©*fc«*#8HlP£*L-<\ ft3 
■> ^ 3 0 J&fc $ ^7tlslK^iBl!)*tii 5 . 

(o, i, o) *s.fctf, (o. o, i) ©#^a 

«tt»LT(l, ^ft2^jg^-y7 B 2 0*5j;^ ft 

[0 0 2 9] JBl^iUflK^y^l OCO^ffil 3 CD 

1 5 e , 1 5 e • • • fcfg-g-fcPPJll-*-* i , ft 
1-755*3 iMMt^-y ^1 0. 2 0, 3 0O^TK«* 

[0 0 3 0] rcDJ;5ic:, ±IS3^7c«e^^{S 

5 5, 5 6, 5 7&mi3-tZ>Z.kt£<. M— (DMMWfc 
«Sft&*Tt-*iNM**y:/l 0, 2 0, 3 0&»IL 
t, rco^^-y^lO, 2 0. 3 OtefflgiJfcHI-S-S: 

[00 3 1] B5toj*Lfcf£*©3&5E«Ji¥* 
20 #3iBK*sr?3 i 5fc, ■ ^*flc^y^6 1 , 6 2, 6 3 
K % 5lM^/j:5^^-^(0?|#tHlLffliffl^6 1 e, 6 
2 e , 6 3 e £^-f-5&|^&^*:«>, f&fc j; 9 fcl 

[0 0 3 2] ±IEHlS»«S©3^7Ea®^^Sf±, 
^f*?>»Jim@l 7 A, 17B, 17C- • -Srl2I2fc*5 
I^T:&«fc3fr*oRttfc!&s» Mfeffil«®SrME«-r5 

30 «i«rXSK:E«UTt>J:^. MfcWiiStefc J; 

[0 0 3 3] ±IHHlfe^«cD3^7£aS¥*^gft, 
sp»#fy^lO, 2 0, 3 0Sr3«J«MILfc*Ss W§ 

^mwmm^ * -?\± 2 mu±<Dmmx* h a v \ 

[0 0 3 4] 

40 IlgB^co^)*] gJl±J:?)We>*»*J:5t, *»WO*S| 
ffiSHfc' J:tttf , • < 1 1> 1 oclllgijs, ¥2ftft 

Scot*, ft*K:*»tS J: 5*3l#@b/|OE*SlSrta;»tS 

E i mm t xmt£ z>tiLm<oM*.t£i%*% ^sr«a»t?# 

[0 0 3 5] ilt»»«o.iN»*iBlll»!:J:ixHt, ±IE* 

50 tmmvmctiLmtmttztiLmzmifc-tzfrb, ±um 
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[0036] *&w<oz&7mm*nw-%imis.. ±ie^ 

W-C. |ElDm»lll56«r#i"S i i i *i«filt*2«Et±«* 
-f-^£&<> «^$nfc2<@W±©^^«©5^© 

[0 0 3 7] #3gf§tf> 3 &7C»Jf ¥*#£ie#s -bIB* 

[go 1 1 ^co^sjcDiijfe^^o^#ise*^-r»fE 

[0 2] HlK*U/t^*flE3fi«Sr3fl*SL-C^rii 
[03] «*©|B]-0«««l5ftSr*i-a**flEK«Sr 

mm lt« L7t 3 ^Tcfli® *mftmw. ^■rmmm^ 

[04] ^WJiv^lwS^^mMlfit^i-S**^ 

ffi0-efc5 o 



10 



20 



[0 5] &5fS<D, |HI-0«ttfl|36Sr3firi"S**ff»11 

1 0 Ii^fftf^ 

12 fSi¥i**7-y?'©*iE. 

13 Ilfiff'^©!! 

14a, 14b, 14c, 1 4 d , . 1 4 e %\ 

15a, 15b, 15c, 15 d, 15 e % 1 

y -r<D«ffiO^®®@ 
17A, 17B, 17C Il^iflEfyT'O^ftfl 

18 mi y ^wfiE*ii«® 

2 0 mzm&f-vf 

24a, 2.4 b, 24c, 24d. 24e 12^* 
^y7*©*ffi©^©m® 

25a, 25b, 2 5 c, 2 5 d , 25e f 2 ^>»# 
^ y :/<D« ®£>3§jgttH 

2 7A, 2 7.B, 2 7C »2 #»#^S'^ , «5»«>Jtii 

2 8 «2 y 7°OSES:iiim@ 

3 0 I3¥»#^ S '^ 

34a, 34b, 34c, 34d, 34e f 3 
f y ^Sffitf^Sg®® 

35a, 35b, 35c, 35d, 35e f 3 

f- y :/©£ffi<£>^e«@ 

3 7 A. 3 7B. 3 7C W, 3 ^SH*^ y 



30 3 8 $3 y ^©SE*a««l 
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